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(54) Production apparatus for belt-form edible dough 

(57) Apparatus for stabilising the amount of belt- 
form edible dough (W) produced per hour includes a cal- 
culating device (67) to calculate the hourly throughput 
of the edible dough by dividing the weight of a number 
of the divided edible dough bodies by the time taken to 
charge that number of dough bodies. If by this calcula- 
tion the hourly throughput of the edible dough is found 
to be below a predetermined goal, control means (65) 
controls a motor (47) for gap-adjusting to expand the 
size of the discharge gap between a pair of roller mem- 
bers (29L, 29R). If the hourly throughput is found to be 
above the predetermined goal, the control means con- 
trols the motor said 47 to reduce the size of the gap. 
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Descripti n 

[0001] This invention relates to a production appara- 
tus for belt-form edible dough, that divides the edible 
dough and shapes it into a belt-form, and to a method s 
of operating such apparatus. 

[0002] A production apparatus of the prior art (e.g. 
EP-A-0783837) has a body frame as its base and a hop- 
per for receiving edible dough, e.g. dough for bread. A 
dividing cutter device that cuts and divides edible dough 10 
is provided at the bottom opening of the hopper. A shap- 
ing hopper into which the divided edible dough bodies 
are charged is disposed below the dividing cutter de- 
vice. A level sensor that can switch between ON and 
OFF is disposed to detect when the level of the edible '5 
dough in the shaping hopper has reached a predeter- 
mined level. A pair of shaping/conveying devices, which 
are V-shaped to squeeze the dough to be shaped into 
a belt-form and to convey it downwards, are disposed 
at the bottom opening of the shaping hopper. A convey- 20 
ing motor for driving the said pair of shaping/conveying 
devices is disposed at a suitable position. A conveyor 
to carry away the belt-form edible dough is disposed be- 
low the pair of shaping/conveying devices. 
[0003] The above production apparatus also has a 25 
control means. When the level cf the edible dough 
reaches the predetermined level within the shaping hop- 
per, the level sensor switches from OFF to ON. The con-, 
trol means responds to this to start the drive of the said 
conveying. When the level sensor switches from ON to 30 
OFF after this start, the control means responds to this 
to start the dividing cutter. r i 

[0004] As explained above, after the edible dough is 
placed in the hopper for supplying the divider, and is cut 
and divided by the dividing cutter device, the dough is 35 
charged into the shaping hopper. By repeating the 
above cycle a plurality of times, the level of the edible 
dough reaches the predetermined level in the shaping 
hopper. By this, the level sensor switches from OFF to 
ON. Then the control means responds to start the con- *o 
veying motor. This results in the pair of shaping/convey- 
ing devices squeezing the dough into a belt-form and 
conveying the belt-form edible dough downwards to dis- 
charge it onto the next conveyor. The edible dough is 
then carried by this conveyor to the next production sys- 
tern. 

[0005] When the edible dough is discharged through . 
the discharge gap, the level of the dough in the shaping 
hopper gradually becomes lower than the predeter- 
mined level. By this, the level sensor switches from ON so 
to OFF. The control means responds to this to start the 
dividing cutter device to cut and divide the dough. Then 
the dough is charged into the shaping hopper. Thereaf- 
ter the dough is shaped into a belt-form and discharged 
onto the next conveyor. This cycle is repeated whenever ss 
the level sensor switches from ON :to OFF. 
[0006] However, it is difficult to stabilize the hourly 
throughput of the belt-form edible dough when using this 
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known production apparatus. When the hourly through- 
put of the edible dough varies, keeping a good condition 
of the dough is difficult and this results in the belt-form 
edible dough being inefficiently processed at the next 
stage of production. 

[0007] Viewed from one aspect, the present invention 
provides a production apparatus for belt-form edible 
dough comprising: 

a hopper for edible dough, for supplying the dough 
to a divider; — ; 
a dividing cutter device arranged to cut and divide 
edible dough at the bottom opening of the said di- 
vider hopper; 

an upper conveyor arranged to carry divided dough 
bodies downstream and disposed below the said di- 
viding cutter device; 

a shaping hopper arranged to receive the divided 
dough bodies and disposed below the downstream 
end of the said upper conveyor; 
a level sensor switchable between ON or OFF, ar- 
ranged to detect whether the level of the edible 
dough in the shaping hopper has reached a prede- 
termined level; . 

a pair of shaping/conveying devices arranged in a 
V-shaped configuration to squeeze and shape the 
dough into a belt-form and to convey it downward, 
disposed at.the. bottom opening:of the said shaping 
hopper; ■ : o.\. •. , .--re 

a conveying motor for driving the said shaping/con- 
veying devices; 

an.adjusting device :for adjusting the size of a dis- 
charge gap between !he said shaping/conveying 
devices; • 

a conveyor arranged to carry the belt-form edible 
dough and disposed belovv.the said pair of shaping/ 
conveying ; devices; ♦ 
a control means arranged to energise the said con - 
veying motor when the said level sensor switches 
from OFF to ON due to the edible dough reaching 
a predetermined level in the shaping hopper and to 
control the charging of the divided edible dough, 
bodies into the shaping hopper when the level sen- 
sor switches from ON to OFF, after the said motor 
is energised; 

a weight-detecting device arranged to successively 
detect the weight of each of the divided dough bod- 
ies dropped onto the upper conveyor; 
a timer arranged to successively detect the time tak- 
en for charging the divided edible dough bodies 
from the upper conveyor Into the shaping hopper; 
and 

a calculating device arranged to calculate the hourly 
throughput of edible dough by dividing the weight 
of a number of divided edible dough bodies by the 
time taken for charging that number of divided edi- 
ble dough bodies after the energisation of the said 
motor: 
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the said adjusting device being arranged to enlarge 
the size of the said discharge gap when the hourly 
throughput is below a predetermined amount and 
reduces the size of the gap when the hourly 
throughput is above said predetermined amount. s 

[0008] In operation of such apparatus, the divided ed- 
ible dough bodies are dropped onto the upper conveyor 
after being cut and divided by the dividing cutter device. 
Having been carried downstream by the upper convey- 
or, the dough is dropped into the shaping hopper from 
the downstream end of the upper conveyor. By repeat- 
ing this cycle a plurality of times, the level sensor switch- 
es from OFF to ON due to the level of the dough in the 
shaping hopper reaching the predetermined level. The 
control means responds to this to start the conveying 
motor. The pair of shaping/conveying devices then 
squeezes the edible dough into a belt-form and dis- 
charges it through the discharge gap onto the lower con- 
veyor. The belt-form edible dough is then carried by the 
lower conveyor to the next production section: 
[0009] When the edible dough is discharged through 
the discharge gap, the level sensor switches from ON 
to OFF due to the level of the dough in the shaping hop- 
per becoming lower than the predetermined level. Then 
the divided edible dough bodies are charged into the 
shaping hopper from the downstream end of the tipper 
conveyor. Thereafter, the charged ^dibte ,c dough'ci6 
shaped into a belt-form and conveyed onto theclower 
conveyor. This cycle is repeated whenever the level 
sensor switches from ON to OFF. :- .;b 

[0010] During the process of charging the divided ed- 
ible dough bodies, shaping the dough into a beJMorm 
and conveying it onto the lower conveyor, the weight- 
detecting ^device successively detects the weight of 
each divided edible dough body, aind the timer succes- 
sively detects the time taken to charge the divided. edible 
dough bodies into the shaping hopper. Then the calcu- 
lating device calculates the hourly throughput of the edr 
ible dough by dividing the weight of a number of divided 
edible dough bodies by the time taken for charging that 
number of dough bodies. Thereafter the said adjusting 
device enlarges the size of the discharge gap' when the 
hourly throughput is below a predetermined arrrount and 
reduces it when the hourly throughput is above 1he pre- 
determined amount. r ^ 
[0011] In another aspect the invention provides a 
method of operating the above apparatus comprising 
the following steps: 

(i) a step of suppling divided edible dough bodies 
onto the said upper conveyor by cutting and dividing 
the edible dough by the said dividing cutter device; 

(ii) a step of conveying the divided dough bodies by 
mean of the said upper conveyor and charging the 
dough bodies into the said shaping hopper from its 
downstream end after step (i) is finished; 

(iii) a step of energising the said conveying motor 



by the said control means when the said level sen- 
sor switches from OFF to ON due to the level of the 
charged dough in the shaping hopper reaching a 
predetermined level as a result of repeating steps 
(i) and (ii); 

(iv) a step of squeezing and shaping the dough into 
a belt-form by the said pair of shaping/conveying 
devices, and conveying the belt-form dough 
through the discharge gap onto the said lower con- 
veyor after step (ii) is finished; 

(v) a step of charging the divid^ff"dough bodies into 
the said shaping hopper from the downstream end 
of the upper conveyor during step (iv), when the 
said level sensor switches from ON to OFF due to 
the level of the dough in the shaping hopper becom- 
ing lower than the predetermined level; 

(vi) a step of repeating step (v) whenever the level 
sensor switches from ON to OFF; and 

(vii) a step of calculating the hourly throughput of 
edible dough by dividing the weight of a number of 
divided edible dough bodies by the time taken for 
charging that number of dough bodies, by means 
of the said calculating device, and controlling the 
said adjusting device by. means of the control 
means so as.to adjust the size of the discharge gap 
between the pair of shaping/conveying devices, 
namely to enlarge the gap when the hourly through- 
put is- below a predetermined amount and reduce it 
when the hourly throughput is above the predeter- 
mined amount. 

[0012] An embodiment of the invention will now be de- 
scribed by way of examp!e and with reference to the ac- 
companying drawings, in which> 

Fig. V is an outline front side view of a production 

apparatus for belt-form edible dough; 

Fig. 2 \s an enlarged view of the section indicated 

by the;arrow 'II" in Fig. 1 ; and 

Fig. 3 is a block diagram of a controlling device. 

[0013] Referring to Fig. 1, a production apparatus 1 
for belt-form edible dough (e.g. dough for bread) that 
divides edible dough Wand shapes it into belt-form, has 
a body frame. 3 as its base. A divider hopper 5 is dis- 
posed at the upper section of the body frame 3 (in the 
upper section of Fig. 1 ) and a dividing cutter device 7 to 
cut and divide the dough W is disposed at the bottom 
opening of the divider hopper 5: 
[0014] The dividing cutter device 7 is a known device, 
as shown in EP-A2-0791 293. Briefly explained, a pair 
of rotatable rotating axles 9L and 9R are disposed near 
the bottom opening of the hopper 5 for the divider, and 
the pair of rotating axles 9L and 9R are rotated simulta- 
neously toward the conveying direction (in the direction 
of the arrow a of Fig. 1 ) by the drive of a motor 11 for a 
cutter. Each of the rotating axles 9L and 9R holds a plu- 
rality of cutters 1 3L and 1 3R, respectively. By the simul- 
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taneous rotation of the pair of rotating axles 9L and 9R, 
the ends of pairs of the cutters 13L and 13R contact 
each other to cut the dough W and to shut the bottom 
opening of the divider hopper 5. 

[001 5] An upper conveyor 1 5, which carries the divid- 5 
ed dough bodies W, is disposed below the dividing cutter 
device 7. The upper conveyor 15 has a belt 19 which is 
rotatable by the drive of a rotation motor 17. A load cell 
21 , to detect the weight of the divided edible dough bod- 
ies W, is disposed on the body frame 3 so as to support w 
the upper conveyor 1 5. 

[0016] As seen in Figs. 1 and 2, a shaping hopper 23, 
into which the divided edible dough bodies are charged, 
is disposed below the downstream section of the upper 
conveyor 15 (seen in the left section of Figs. 1 and 2). *5 
On the body frame 3, a level sensor 25 is disposed 
above the hopper 23 by a bracket 27. The level sensor 
25 can switch from ON to OFF. It switches when it is 
detected that the limit height of the edible dough inside 
the hopper 23 has reached a predetermined level. 20 
[0017] A pair of roller members 29L and 29R, which 
form a V-shape, are disposed at the lower opening sec- 
tion of the shaping hopper 23. The pair of roller members 
29L and 29R squeeze to shape the edible dough into a 
belt-form, and to convey it downward. The roller mem- 25 
ber 29L holds a roller-supporting member 31 L which is 
disposed on the left side of the lower opening section 
(seen in the left part of Figs. 1 and 2), and a plurality of 
shaping/conveying rollers 33L are disposed side-by- 
side from the uppermost part to the lowermost part of 30 
the roller supporting member 31 L. Similarly, the roller 
member 29R holds a roller-supporting member 31 R dis- 
posed on the right side of the lower opening section, and 
a plurality of shaping/conveying rollers 33R are dis- 
posed side-by-side from the uppermost part to the' low- 35 
ermost part of the roller supporting member 31 R. The 
plurality of shaping/conveying rollers 33L and 33R si- 
multaneously rotate in the conveying direction (toward 
the arrow b in Fig. 1 ) by the drive of motors 35L and 35R 
for conveying respectively. Instead of the circular shape *o 
as shown in Fig. 1 , the cross-sectional shape of the 
shaping/conveying rollers 33L and 33R can be polygo- 
nal. 

[0018] The right-side roller-supporting member 31 R 
has a swinging axis 37R as its swinging center. It can 45 
swing forward and away from the supporting member 
31 L to accelerate the discharge from the bottom gap be- 
tween the pair of roller members 29L and 29R. To swing 
the roller-supporting member 31 R, a discharge acceler- 
ating motor 41 that rotates a disk-shaped driving link 39 so 
is positioned on the body frame 3. This driving link 39 
and the roller-supporting member 31 R are connected 
by a connecting link 43. 

[0019] The left-side roller-supporting member 31 L 
has a swinging axis 37L as its swinging center. It can ss 
move towards and away from the roller-supporting 
member 31 R to adjust the size of the bottom gap be- 
tween the pair of roller members 29L and 29R. To adjust 



the position of the roller-supporting member 31 L, a mo- 
tor 47 for gap-adjusting, which is similar to a servo motor 
and rotates a disk shaped driving link 45, is positioned 
on the body frame 3. This driving link 45 and the roller- 
supporting member 31 L are connected by a connecting 
link 49. Further, a gap-detecting sensor (e.g.. a potenti- 
ometer) 51 . which detects the average size of the gap 
for discharging (or its minimum size) between the roller 
members 29L and 29R, is disposed on the body frame 3. 
[0020] A lower conveyor 53, which carries the belt- 
form edible dough W, is disposed below the roller mem- 
bers 29L and 29R. This lower conveyor 53 has a belt 
57, which is caused to rotate by the drive of a running 
motor 55. A flow-amount detecting sensor 59 is dis- 
posed by the bracket 61 near the upstream part of the 
lower conveyor 53. This flow-amount detecting sensor 
59 acts to detect a part of the dough W i.e. the amount 
of dough flowing perpendicularly from the gap for dis- 
charging toward the lower conveyor 51 (the dough sec- 
tion Wa). : 

[0021] In Fig. 3, a controlling device 63, which is part 
of the belt-form edible dough-producing apparatus 1 , is 
shown. This controlling device 63 has a controlling sec- 
tion 65, a calculating section 67, and a timer 69. The 
controlling section 65 is connected to the sensors, i.e. 
the load cell 21 , the level sensor 25, the gap-detecting 
sensor 51 , and the flow-amount detecting sensor 59, 
and to the actuators, i.e. the motor 11 for the cutter, the 
motors 35L and 35R for conveying, and the motor 47 for 
gap-adjusting). 

[0022] The timer69 is for successively detecting the 
time taken to charge each divkied dough body W (e.g: 
the time between the level sensor 25 switching from ON 
to OFF and its next switching from ON to OFF) into the 
shaping hopper 23 from the downstream section of the 
upper conveyor 15. The calculating device 67 calculates 
the hourly throughput of the edible dough VV by dividing 
the weight of a certain number (in the preferred embod- 
iment 6f the invention, three) of divided edible dough 
bodies W by the time taken to charge that number of the 
divided dough bodies W. When the level sensor switch- 
es from OFF to ON due to the upper limit level of the 
edible dough W reaching the predetermined level within 
the shaping hopper 23, the controlling section 65 acts 
to simultaneously start the rotation of the pair of motors 
35R and 35L for conveying. After the motors 35L and 
35R start rotating and the levei sensor switches from 
ON to OFF, the controlling section acts to start the ac- 
tuation of the motor 1 1 for the cutter. Further, if the hourly 
throughput of the edible dough W is found to be below 
the predetermined goal, the controlling section 65 con- 
trols the motor 47 for gap-adjusting to expand the aver- 
age size (or the minimum size) of the discharge gap be- 
tween the pair of roller members 29L and 29R. If the 
hourly throughput of the edible dough W is found to be 
above the predetermined goal, the controlling section 
65 controls the motor 47 for gap-adjusting to reduce the 
average size (or the minimum size) of the discharge gap 
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between the pair of roller members 29L and 29R. If the 
dough section Wa of the edible dough flows mainly to- 
ward the downstream part of the lower conveyor 53 from 
the perpendicular direction (as in the dotted line of Fig. 
2), the controlling section 65 controls the motors 35L 
and 35R for conveying to speed up the rotation of the 
shaping/conveying rollers 33L and 33R. If the dough 
section Wa of the edible dough bends toward the up- 
stream part of the lower conveyor 53 from the perpen- 
dicular direction (as in the dotted line of Fig. 2), the con- 
trolling section 65 controls the motors 35L and 35R to 
slow down the rotation of the shaping/conveying rollers 
33Land33R. 

[0023] The manner of use of the belt-form edible 
dough producing apparatus and its effects are explained 
as follows:: 

Step (i) 

[0024] By rotating the pair of rotating axles 9L and 9R 
toward the cutting direction after the edible dough W is 
charged into the divider hopper 5, the edible dough W 
1 8 cut and divided by the pairs of cutters 1 3L and 1 3R. 
By this function, divided edible dough bodies Ware im- 
pelled onto the upper conveyor 15. 

Step (ii) , ; : : : r , 

[0025] After the step (i) is finished, the^upper ^nveyor. 
1 5 carries the divided edible dough bodies W tpvyard the 
conveying direction, and charges :the :,dpugh i Jn!to the , 
shaping, hopper 23 from its downstream end. p 

Step.(i;i). . . ■ j v , : -. i<- r . 

[0026] By. repeating steps (i) and (jj), when the level 
sensor 25 switches from OFF to ON due, tp. the upper 
limit level of the^edible dough W ; inside the shaping hop- 
per 23 reaching the predetermined level within the hop- 
per, the controlling section 65 starts the drive of the mo- 
tors 35L and 35R for conveying. : ^ l: 

Step (iv) •: .. - : ..; : i , 

[0027] After step (iii) is finished, the pair of, roller mem-: 
bers 29L and 29R squeeze the. edible dough W into a 
belt-form and discharge it through the gap for discharg- 
ing onto the lower conveyor 53.: The lower conveyor 53 
carries the divided edible dough bodie^VV toward, the 
conveying direction, to the next stageof production. 
[0028] The right-side roller member 29R is continu- 
ously swung toward and away from the left-sjde sup- 
porting roller member 29L by the drive of discharging 
accelerating motor 41. This is done while the edible 
dough W is being discharged through the gap for dis- 
charging between the pair of roller members 29L and 
29R/ Swinging the right-side roller members 29R away 
from the left-side roller members 29L results in an upr 



ward pressure that decreases in the part of the dough 
at the upper sides of the gap. This accelerates the flow 
of the edible dough W into the gap due to its own weight. 
Swinging the right-side roller member toward the left- 
5 side roller member 29L results in the pair of roller mem- 
bers 29L and 29R shaping the edible dough W into a 
belt-form. 

[0029] When the belt-form edible dough is discharged 
through the discharge gap between the pair of roller 
10 members 29L and 29R, the flow-amount detecting sen- 
sor 59 detects the part of dough \AHhat is flowing per- 
pendicularly from the gap for discharging towards the 
lower conveyor 51 . If most of the edible dough flows to- 
ward the downstream part of the lower conveyor 53 from 
1$ the perpendicular direction, the controlling section 65 
controls the motors 35L and 35R for conveying to speed 
up the rotation of the shaping/conveying rollers 33R and 
33R. If the edible dough deviates toward the upstream 
part of the lower conveyor 53 from the perpendicular di- 
20 rection, the controlling section 65 controls the motors 
35L and 35R for conveying to slow down the rotation of 
the shaping/conveying rollers, 33L and 33R. 

Step(v) . : s ,. ./ 

.25 " 1 ....... ...... 

[0030] , If the level sensor 25 switches from ON to OFF 
during the step (iv) due to the upper level of the edible 
dough W charged into the shaping hopper 23 becoming 
lower than the predetermined level, the controlling see- 
so tion 65 actuates the motor 11. for the cutter to cut and 
divide the dough W, by a pair of cutters 13L and 13R. 
The upper conveyor 1 5 carries the divided edible dough 
body W in the conveying direction to charge it into the 
shaping hopper 23 from the downstream end of the up- 
35 . per conveyor 15. As above, the charged dough W is 
shaped into belt -form and conveyed onto the lower con- 
veyor 53v 

Step(vi) . : . 

40 ,«j -.i ■ | , t . . 

[0031] Step^y) is repeated whenever the level sensor 
switches from ON, to OFF 

Step(vii) 

45 . 

[0032] The calculating device 67 calculates the hourly 
throughput of the edible dough W by detecting the 
weight of a number, (in the preferred embodiment, three) 
of the divided edible dough bodies W by the time taken 
50 to charge that number of the divided dough bodies W 
into the shaping/conveying hopper 23 during steps (iv), 
(v) and (vi). If the hourly throughput of the edible dough 
W is found to be below the predetermined goal, the con- 
trolling section 65 controls the motor 47 for gap-adjust- 
55 jng to expand the average size (or the minimum size) of 
the discharge gap, between the pair of roller members 
29Land29R, 

[0033] . The pair of roller members 29L and 29R that 
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carry the shaping/conveying rollers 33L and 33R can be 
replaced by a pair of shaping/conveying belt devices 
that carry belts extending from their uppermost parts to 
their lowermost parts and which rotate in the conveying 
direction. 

[0034] As above, during the charging, shaping; and 
conveying of the edible dough W, if the hourly through- 
put of the edible dough W is found to be below the pre- 
determined goal, the average size of the discharge gap 
between the pair of roller members 29L and 29R is ex- 
panded. If the hourly throughput of the edible dough W 
is found to be above the predetermined goal, the aver- 
age size of the gap between the pair of roller members 
29L and 29R is reduced. By this, the hourly throughput 
of the belt-form edible dough Wthat is discharged is kept 
at a certain amount (the predetermined goal) The con- 
dition of the dough will be well-kept, and the belt-form 
edible dough will be efficiently disposed for the next 
stage of production. 

[0035] Further, the discharging of the belt-form dough 
W will be accelerated: This will result in the efficient pro- 
duction of the belt-form dough W. 
[0036] Furthermore, since for long periods most of the 
dough section Wa of the edible dough W will not deviate 
toward the downstream part of the lower conveyor 53 
from the perpendicular direction, the dough section Wa 
will not be separated. Therefore, the belt-form edible 
dough W will be continuously discharged. Further, since 
for long periods the dough section Wa of the edible 
dough will not deviate toward the upstream part of the 
lower conveyor 53 from the perpendicular direction, the 
belt-form edible dough W will not accumulate between 
the lower conveyor 53 and the pair of roller members 
29L and 29R. Therefore, obstruction of the discharging 
process of the belt-form dough W will be avoided. 



Claims 

1. A production apparatus for belt -form edible dough 
(W) comprising: 

a hopper (5) for edible dough, for supplying the 
dough to a divider; 

a dividing cutter device (7) arranged to cut and 
divide edible dough at the bottom opening of 
the said divider hopper; 
an upper conveyor (1 5) arranged to carry divid- 
ed dough bodies downstream and disposed be- 
low the said dividing cutter device; 
a shaping hopper (23) arranged to receive the 
divided dough bodies and disposed below the 
downstream end of the said upper conveyor; 
a level sensor (25) switchable between ON or 
OFF, arranged to detect whether the level of the 
edible dough in the shaping hopper has 
reached a predetermined level; 
a pair of shaping/conveying devices (29L, 29R) 



arranged in a V-shaped configuration to 
squeeze and shape the dough into a belt-form 
and to convey it downward, disposed at the bot- 
tom opening of the said shaping hopper; 

5 a conveying motor (35L, 35R) for driving the 

said shaping/conveying devices: 
an adjusting device (47) for adjusting the size 
of a discharge gap between the said shaping/ 
conveying devices; 

io a conveyor (53) arranged to carry the belt-form 

edible dough and disposetfbelow the said pair 
of shaping/conveying devices; 
a control means arranged to energise the said 
conveying motor when the said level sensor 

1$ switches from OFF to ON due to the edible 

dough reaching a predetermined level in the 
shaping hopper, and to control the charging of 
the divided edible dough bodies into the shap- 
ing hopper when the level sensor switches from 

20 ON to OFF, after the said motor is energised; 

a weight-detecting device (21 ) arranged to suc- 
cessively detect the weight of each of the divid- 
ed dough bodies dropped onto the upper con- 
veyor; 

25 a timer (69) arranged to successively detect the 

time taken for charging the divided edible 
dough bodies from the upper conveyor into the 
-shaping hopper; and 

a calculating device (67) arranged to calculate 
^o the hourly throughput of edible dough by divid- 

ing ;the weight of a number of divided edible 
dough bodies by the time taken for. charging 
that number of divided, edible dough bodies af- 
ter the energisation of the said motor; 
35 the said adjusting device being arranged to en- 

large the size of the said discharge gap when 
the hourly throughput is below a.predetermined 
amount and reduces the size of the gap when 
the hourly throughput is above said predeter- 
40 mined amount. . 

2. The apparatus of claim 1 , in which the said shaping/ 
conveying devices (29L.29R) comprise a pair of 
roller members (31 L,31 R) carrying a plurality of roll- 
45 ers (33L.33R) disposed side-by-side from their up- 
permost rollers to their lowermost rollers, each roller 
being rotatable in the direction that the dough is 
conveyed. 

50 3. The apparatus of claim 2, in which at least one of 
the said pair of roller members (31 L t 31 R) is mount- 
ed at its upper ends on an axis to be swingable to- 
wards and away from the other said member to ac- 
celerate the discharge from the discharge gap be- 

55 . tween the said members. 

4. The apparatus of claim 2 or 3, wherein said convey- 
ing motor (35L35R) is arranged to simultaneously 
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rotate the said shaping/conveying rollers (33L.33R) 
of the pair of roller members (31 L.31R); and further 
comprising: 

a flow-amount detecting sensor (59) arranged s 
to detect the amount of belt-form edible dough 
that is discharged perpendicularly from the dis- 
charge gap onto the said conveyor (53); and 
control means arranged to control the said con- 
veying motor to increase the rotating speed of 10 
the said shaping/conveying rollers if the dough 
is detected to be deviating toward the down- 
stream end of the said conveyor from the per- 
pendicular direction, and to slow sown the ro- 
tating speed of the said rollers if the dough is is 
detected to be deviating toward the upstream 
end of the conveyor from the perpendicular di- 
rection. - 

5. The apparatus of claim 1 ■ in which the said shaping/ 20 
conveying devices comprise a pair of shaping/con- 
veying belts rotatable in the direction that the dough 

is conveyed, the belts extending from the upper- 
most part to the lowermost part of those devices, 
and at least one of the said devices being mounted 
on an axis at its upper end to be swingable towards 
and away from the other device scv as to accelerate 
discharge of dough from a bottom gap between the 
two belts. : •■■'-> ^ * 

•' ? . / .'>•■:, • ."! 30 

6. The apparatus of any of the preceding claims, in 
wh ich the said control means is^ ar ran ged to actuate 
the said dividing cutter device (7)when the said lev- 
el sensor- (25) switches from ON to OFF after the 
energisation of the conveying motor (35L.35R). & 

7. A method of operating the apparatus of claim 1, 
comprising the following steps: 

(i) a step of suppling divided edible dough bod- 40 
ies (W) onto the said upper conveyor (15) by 

*'. cutting and dividing the edible dough by the 
' said dividing cutter device (7); 

(ii) a step of conveying the divided dough bod- 
ies by mean of the said upper conveyor and 45 
charging the dough bodies into the said shap- 
ing hopper (23) from its downstream end after 
step (i) is finished; 

(Hi) a step of energising the said conveying mo- 
tor (35L.35R) by the said control means when so 
the said level sensor (25) switches from OFF to 
ON due to the level of the charged dough in the 
shaping hopper reaching a predetermined level 
as a result of repeating steps (i) and (ii); 
(iv) a step of squeezing and shaping the dough 55 
into a belt-form by the said pair of shaping/con- 
veying devices (29L.29R), and conveying the 
belt-form dough through the discharge gap on- 



to the said lower conveyor (53) after step (ii) is 
finished; 

(v) a step of charging the divided dough bodies 
into the said shaping hopper from the down- 
stream end of the upper conveyor during step 

. (iv). when the said level sensor switches from 
ON to OFF due to the level of the dough in the 
shaping hopper becoming lower than the pre- 
determined level; 

(vi) a step of repeating step (v) whenever the 
level sensor switches frorfTON to OFF; and 

(vii) a step of calculating the hourly throughput 
of edible dough by dividing the weight of a 
number of divided edible dough bodies by the 
time taken for charging that number of dough 
bodies, by means of the said calculating device 
(67), and controlling the said adjusting device 
(47) by means of the control means so as to 
adjust the size of the discharge gap between 
the pair of shaping/conveying devices, namely 
to enlarge the gap when the hourly throughput 
is below a predetermined amount and reduce 
it when the hourly throughput is above the pre- 
determined amount .... 
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(54) Production apparatus for belt-form edible dough' 



(57) Apparatus for stabilising the amount; of -belt-, 
form edible dough (W) produced per hour includes a cal- 
culating device (67) to calculate the hourly throughput 
of the edible dough by dividing the weight of a number 
of the divided edible dough bodies by the time taken to 
charge that number of dough bodies. If by this calcula- 
tion the hourly throughput of the edible dough is found 
to be below a predetermined goal, control means (65) 
controls a motor (47) for gap-adjusting to expand the 
size of the discharge gap between a pair of roller mem- 
bers (29L, 29R). If the hourly throughput is found to be 
above the predetermined goal, the control means con- 
trols the motor said 47 to reduce the size qt the gap. 
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